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ABSTRACT ' • . f 4 . ' . 

The guidelines in this article help in developing 
educational software. The first rule is that educator sv should not 
develop software for education, but should develop an "educational 
system^ that uses software/The distinction is that the former is 
primarily concerned with the computer and its requirements while the 
latter focuses dn ^educating the student. The steps involved in 
developing a system are: (1) specify goals; (2) specify objectives ; 
(3)' decide on an instructional method; (4) analyze the audience; (5) 
evaluate the continuum; and (6) write the system and any computer > 
programs it may require. An educator does not need to be a 
programmer; professionals can translate the description into a 
program. The final step is to f ield test /the system and make any 
necessary changes. (DC) / « 
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Writing Software for Education 

Taken from March, 1983 issue of Personal 
Computer Age, by Leigh Zeitz. 

Many of you hawe shown an interest in 
doing moire than teaching wi th commputers in 
your single schools or school districts. 
You have been contacting .wi th questions 
about how you might' get in op writing 
software for education. I thought it might 
be. appropriate to go over some guidelines ' 
in developing software -for education. 

When i t comes to deve 1 op i ng * sof tware 
fpr education I have, only one rule -for you: 



DON'T 




Do not. develop software for 



compu ter 



repeat"! 
education* 

Contrary to popular belief 
software does not educate. 

An edqc>tor educates.and computer 
Software is only a medium of presentation 
for an instructional system that an 
educator has developed: * . 

^There is a distinct difference between 
"writirtg software for education- and 
"writing educational systems* that are to 
beus>d on a computer." 

4> * t 

* I will .use the phrase "educational 
system" /instead of "educational program," 
which mky be* more accurate, in an attempt 
to reduce any confusion with the t'erlh 
"computer program." . 

tfhen you're writing software -for 
educat i on ? the project is viewed from the 
keyboard of a computer. It's thought of as 
a computer task to bemused in education 
rather than an educational system that's 
being^ used on a computer. * The developer is 
usually more concerned w i th wh i ch 1 anguage 
to use and how to best conserve valuable' 
memory space than whether the i nstruc t i oqal 
design is val id. . . - • 4 

Conversely, when you're writi 
educational systems to be used* on 

from the 



mg 
a 



computer ■ the project is viewed 
educational Setting. It'sUhought of as a 
full educat i onal "system that is created i 
according to a t'he'guide1 ines of* effective 
instructional ^design- This attitude allows 
the designer to admi t that this system is 
not limited to the computer in its methods 
, of presentation. Along wl'th the computer, 
this system may (and should) integrate 
printed material , classroom discussion, 
video tapes, and projects that cause the 
students to apply their neJil y acquired 
"information to the real world. 

DEVELOPING YOUR EDUCAT I ONAL SYSTEM 

Wi.^h this distinction in n)ind, le 
begin to consider the steps you should 
foltow'when developing an educational 
system. x 



anything, you must give 
by setting some goajs 
What sort of sk i 1 I s 
expect to* see from the 

^Ijrojjgh your ^system? 

goal/s will fall into one 



s 

use 



SPECIFY YOUR GOALS 
Before., you do 
yourself direction 
for^ your project/ 
* ach i e vemen t do you 
students who work' 
Usual J y , you£ 
o* three Ccategorres: l\> Introduction of n 
material ,/ 2) Remediation of previously* 
taught ma/terial, or 3) Enrichment and 
appl i cat i on of previ ousl y 1 earned mater i a 1 . 
Each of these will require a different form 
•tor presentation of the material and 
evaluation. So, i t's necessary to know 
what you're hoping to achieve. > « 

An example of a goal might be "Th i 
system will introduce a student to 'the' 
of prefixes and suffixes." • • 

SPECIFY YOUR. OBJECTIVES / 

Goals give you direction and 
^objectives give you targets. 

Objectives are* more specific than . 
goals. They state exactly what you're 
trying to achieve. They're written using, 
terms that descr i be " changes i n* t he 
student's behavior that are observable by. 
others. This way the success of the * 
project can be evaluated in terms of what 
the students can do rather than what 
someone thinks he knows. ■ 

, "The^student will know -five prefixes." 
This '-is a^n objective that can't be' 
measured* How can anyone, measure whether 
the student knows the prefixes or not? 

"The student will Vorrectl? use -five 
prefixes." Th is objec t i ve can jt>e measured. 
It's a s\imp)e w task j for someone to decide if 
five prefixes have \been used and if they've 
been used correctly. 

EVALUATJE THE MEDIA 

Now that "you know what you want to do, 
you must decjytfe how you'll go about doin,g 
it. What's .the best way to implement your * 
educational 1 system? f 

^ Yc/u mai want to center the activities 
arognd the/computer as a delivery device, 
but is that the best way to do it? ^There's 
a place for a\l 1 forms of computer-based 
education' i nc 1 udi ng dr i 1 I and practice, 
tutoring and simulations. But, remember to 
ask your.self whether the most effective 
means of presenting the material is through 
computer on the \ tr.adi t i onal ways , or should 
i t be a combination of both? 

If you're developing this -for 
yourself, make^ure that you consider the 
number o-f compu ters T th at you' 1 1 have at 
your disposal , It would be senseless to 
use the computer for, a lot of drill and 
practice when you only have access to a 
couple of terminals which woul-d be better 
utilized as tutors or simu 1 at i on devices, 



j y continued r?n page ij 
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continued from page i i 

ANALYZE YOUR AUDIENCE 

* Now, ^efore you actually start 

wri t i n9, you must determine who i t. is that 
will be using your system. Will it by used 
in the home or the school market? Do you 
intend -for your pupils to be at the 
preschool, elementary, secondary>, or adult 
levels? What will be the reading level 
necessary -for a student to succeed in your 
program? 

This is the part that the educational - - 9 . 
publishing industry fondly refers to as the 
•Scope and Sequence.*" The Scope is an 
analysis of your goals,* objectives, and 
intended audience. You ' ve , a 1 ready done 
that part. The Sequence is an outline of 
how you'll teach the. objectives you've set 
-for yourself. It's a logical sequence of 
steps for presenting 4 your material on the 

r proper' gradi en t of increasing difficulty, 
'and with the proper amount of practice and 

- eval uat i on . ' * , 

EVALUATE YOUR PROGRAM 

Before you go to all the effort of 
^ programming your lessons, check to see if 
your continuum makes sense. This i s where 
you should enlist the services of a 
resource specialist in your school or 
community. These people are specially 
trained in what works in teaching their 
given subject anid what doesn/t. Too often 
we can get so cl ose' to a prc/duct that we 
can't see holes in our acad(piic logic that 
are big enough to drive a truck through . 

Get a second opinion! ■ \ ' 

" WRITE YOUR EOUCATIOWL SYSTEM 

Now, it's time to wri te a y our 
educational system and any computer $ 
programs th^t you wish to include. I'll 
bet thai you d i dn ' t real i ze how much work 
you would have to do before you \got*down to 
the /actual writing. 

* I would like to make a point here 
abo.ut waiting your computer program: You 

dornrf t h ave to do it. Many good educator s \ 1 
shy away from computers because they don't 

■ 9 have the programming skills necessary to 
make the machines do what they want. Now ' 
that you have completed all of the ' ' 
background work*, .it's a simple matter to 
tell an actual programmer what you want to 
see on the screen. * * 

An extremely effective way of doing 
this i s through the use- of a storyb'oard .i 
The stocyboard is the bread and butter of 
Hollywood when it comes to shooting a 
movie. In our ca*e f it's a number of 
squares which represent the consecutive 
screens of the computer*. Your job is to 
draw inJeach of the squares what -you want 
to se*e and include to the side any- notes * 

i concerning actions. This system makes \ 

/ communication between you and your 

/ programmer clear and^act which wi 11 ^ ! 

eliminate man.y .(but/not al 1 f fr'ustrat i ons. , ' 
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The same is true for >our other 
'educational materials. Y6u may be' great at 
instructional design (and I wish more 
people were)-, but that doesn't mean you can 
write. If you know what you want, you 
might want to go through the same process 
when explaining to a writer what you win t . , 
This is^the world of specialization, so 
spec i al i ze. \ v ~ 

This is a step trjat most developers 
forget. "It's too costly,- "It takes too 
much time," or "We don't have anyone to 
test it on." All of these excuses are 
falacies. Thjere is no excuse for releasing 
educational systems that are defective. 

It'snever too costly to ensure the 
quality. of a product. If it's good and 
produces the desired resul ts, people' will 
r hear about H . ' increased sales will more 
than make up for any expendi tures incurred 
in testing. 

- The »same is true when i t 'comes to 
time. Debugging and field testing time 
shoultJ be planned for \n your ^development 
time. There's nothing that wi J 1 ki 1*1 the 
interest : -in , a program faster than execution 
bug«. fhese-must be ferreted out before 
the public finds t#em. I know of one,; 
software house that stakes this so seriously 
that .they unleash a group of kids on their 
products before releasing them aod offer a 
reward of S5 to whomever finds a bug.* 

^Always take the time to test your x 
system before, your start distributing \S . 
*You can always use your own children, " 
neighborhood kids or try on the popul at i on. 
in neaoby schools. If you promise to give 
• them a copy of* the f i n i shed prrbduc ty 
schools are usually receptiveNto trying out 
new products. 

REEVALUATE YOUR PROGRAM . , I 

After you've field tested your system, 
reevaluate the results. Did the students 
ac tuaf 1 y < 1 earn what you had hoped? Were 
there any difficulties in the runn i ncf of 
the project? How can^-xou ma'ke it more 
effective? . • t ■ 

The best way to answer these questions 
is to interview the teachers and students 
• involved. -They're the ones who use 7 i t and 
they' r f\e the ones who know best what worked 
and whit 1 didn't. J 

Ano.ther way of evaluating your project 
is to watch the kids working on it. Only 
through observation can you see how the 
kids interact with your system* Only 
through observation will you be able to" 
make i t ,more, ergonomical ly sound. 

GO TO IT 

Mow that 1 * you know the fundamentals of 
produc ing an ^educat i onal system', go to the ^ 
MbrAry and find out the specifics.* There 
are a great number of^boks out on • 
instructional design and my brief sVnopsis 
•is by nd means complete. Once you feel 
satisfied that you know enough t-o attack 
the project of. building an educational . ,> 

system, do i t . Th#re is no greater ^teacher* 
than experience and only through doing 'i t 
'will you be able to find oi)3t what it's all 
4 about . > 



